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(57) Abstract 

A method for the diagnosis of rheumatoid arthritis characterized by ampliiying the PGR 
genomic DNA of a subject with the use of a gene causative of rheumatoid arthritis and located 
no more than ± 1 centimorgan apart jfrom a DNA sequence hybridizable with microsatellite 
markers D1S214, D1S253, D8S556, DXSlOOl, DXS1047, DXS1205, DXS1227 and/or 
DXS1232 and at least one of the above microsatellite markers as primers, and comparing the 
resuitant PGR products with the corresponding PGR products of a normal subject. 
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.fe l>* m 14 H tff ' J "7 ^ (D Jl a H ^ O S :^ ;^ 

S M 11 (± ft ^ (7) ^ $ ® -C m b 7^)^ T^j: tj o o fe ^ 7b< . C (7) -IS ti 1^ 0 

• J 't? T ^ (7) s f -5) s B ^ iis ^ s c7) ^ < I i ^ IB[ (D s H ^ A? a ^'cc y ^ ^ X I i i: 

'g 14 Fslln 'J ^ ^ ^ i± . 1t ^ W 1^ (i S E ^ 1 % liL T C7) m X & 1) 7b^' 

(N.Engl. J. Med. 322:1 277-1 289. 1 990). B # l^l flS 1: 8 % lit ± 7!)^~ ^ 
■fSt" •&( Cell. 85:31 1-31 8. 1 9 96 ) C .t b . ^ <7) H S @ ^ t L T ^ b CO it 
e g HI 7b< S ^ ^ ti X ^ o L 7b^ L T^j: 3b< b . ^ E (7) it 6^ E ^ ^ # S -r ^ fc 
ibii^fflL^btLXL^'&53^^itiE^W^;£^Jie^X^6*}^;^(i. g B^5^ 

cfc 5 (3 ^ ,^ ^ m ^ ^ i: 1 fli (7) m e ^ (7) m ^ 1^ ?i <h t^ 5 ± !^ ^ m Tic ^ 

<fc>i)lJ^*(7)-&^6*]jtfi^(7)¥^;£(i. g B^!{£i^E*^'^H^ii<E(c 
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'lt't4r^a^•J'^v^|::g|3i-r•5aIe^l^Ol,^rli. ^ (D ^ f± 4. i: 

^^inXl^him^m^. vol. 12 No. 6: 80-85, 1 994)o ^trftifi-Cli. 
.|^T7_;^_^L,X'7-f^P-ti--T-'7^h"7 — :^ — (Nature. 359:794-801. 1 992; 
Nature Genet.. 1 -.246-339) ^ m l^tzMUM^ t . ^ fi<] ate (D fe 

Sit<E^7!)^'^Sft^4x( Nature. 1 71: 1 30-1 36. 1 994 ) . g B ^ ^ E ^ (i 

d6 <h -r 8t is I ^ -3 1 ^ X 4. J^. H it ^ CD 4# S fc -i) C ,h A< ^ Bt ^ T 

Z (D iHMit . ]ii ±(D tti ^) (D ^ in tm$ij (J) i^^^ tj:^ ^tz^ 

cD^HSitii^. 36l>'i::c:tii=)0 3te^t7)^m^Jt«t-r^'lt14F^S5'>l'^^^ 

i> o 

(1) tHmi§fefe**:c7). ^-Y^P-y-i^^-Ch-?— — DlS214fccfet>'/*fc 
(iDI S25 37!)</N'l'3>'U^*-<X-r^DNAiE9lj*^b± 1 -fe > ^ ^ ;U:^* > 1*1 l:i 

& S -r -5) « ti PsTIn 'J -t? -7 ^ (7) E it e ^ o 

(2) : t>ma^fe<*(75. ^-c^p+i-i^^-rKT-:^— D8S556A</\-r3>"'j^*'r 
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(3) tl-X§^fe<*(D. ^?^<7P-9-^^-rh-7— DXS100 1 . DXS1047. 
DXS1 20 5, DXS1 227fcJ;t>'/'^fc(iDXS1 23 23!)</N-<3? 'J^*-1'Xt-^ 

dCOaJllIli. ^^>7P+^^^^K-7-^-D1 S2 1 4. D1 S25 3. D8 
S5 5 6, DXS 100 1, DXS1047, 0X3 1205, DXS1227fcc};U^DXS1 
23 2C7)'>^ci:<i:t.l — 

-5 It 14 P In ' J 't? ^ ^ CD II: Iff :^ $ JI ^ -r o 
$b(z:ic7)ttil^li. ^7^0Q■^^'7-Ch^—i3-o^sz^A^ di S253, ds 

S5 5 6, DXS1 00 1 , DXS1 047, DXS1 20 5, DXS 1 2 27 fe cfcU^DXS 1 

z ti, b (7) p c R ffi 1^ $ >pr ^ M # # CD PI - p c R ^ it ix -r c «i: ^ m t- 

-5 14 ^ gn U (D H S S ^ CD ;^ ^ ^ )^ ^ IS o 

^ScD^m^iflJiB^ 

mi HI*. ccDfgB^cDate^=^il1i(D!f#SlcffliNfcv-r^p+>-i^^'rh-7 — :^) 

m2lll(i, zcD^BJcDitii^^HlicDiff ^l^ffll^■/•c^•<':7□■tf■7^^1'h^— :'3 
-cD^e-m 1 5^fef*itiiIll-e&^o 

-CD m 1 6 ~ m 2 2 ^ itil H cfc 1X14 ^ -fe H "C- fe :& o 
^41111*. PCR^!|^CD^';um^;*i<lCD — 0i]-Cr$>'i)o 
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1 --6ic:/p«>hLt=$Sm-??fc'i>o 

mimit. m^Lfz^^<7a-^^^^\--^— ti—iz-Di^xo) MLS m^^^it 
m^mit. mwLfz-7-(<7u+^^'^^\~-7— ^—iz-Di^xo) MLS M'^^^i^ 

o T 7 -^7 p ^ h V — — it e ^ (7) D N A ± (7) ^ M ti ( c A (7) y iS L 

(1)>^VADNACDttatl 

fc -5) ti 14 Fsllli U -17 ^ 5^ S # ( A ) , Sij (7) g 't? ^ ^ S # ( B ) t ^ (7) M ^ P flS 
(C)^-M<i:L, ^it35^tfl$>Ptmi:LrP=r;TLtcc ^ A *^ b . EDTA^^LnT 

>ilM(1 OmD^ilifllL. Ctt^ 20ml (D/n'>:/37t— I [0.32 M sucrose. 5%v/v 
Triton X-100. 5mM MgClj. 12mM Tris HCKpH 7 . 6)] ^ -i) AMC ;1 ^ L 
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fZo 



x;U-7-ttM)^ffiL^-CPCRiii}'ILtro tiifi. -7-i2-D^ S5 02liDNAli 

-r^fziSb. D6D276CD|gtPy I^D6S299. D6S265. DGS 27 3 (D 
^^m«mLfzo ^tr^ JUiro-^^-^P-t^i^^-rKDNA^tgiliKciQ^. HLA-D 

T'cCfe. 7'f<7a-tl-i"^-ri-DNAC7)lgi!ill^So(t'i)PCRJ5lt^;t;S(1 5 /i i)(7)$I 
jSttDNA(30ng);:/^^-7-;l^!t^D(0.2 M);dNTP( 0.2m M) ; DN AtK 
unit); MgC12(2.5mM) ; 1 x P C R / N -vT? r — n T? U . it "tii S it^ 
(7)|^<it^(*. 94°C-C10^^fBl. ^1±(9 4=C, 30?:J?rHT):T--'J><:7 (5 5"C. 1 

6-FAM. TET^fzltHEXXmmi^tz^PCRS^mit. TA M U R A^^ ISI^ 
;Kfct>-^XX^>^' — Kt^l-s 1 /<^>;KD y ;K4% acrylamide/6M urea) 
±|-T, DNAv — 'i7X>+>- — ( ABI 377 : T K /n' ^ -> X A ili ) [*) 



guanidine thiocya 



lauroyi sarcosi 



nate, 12rnM EDTA, 375mM NaCI. 0.5% sodium N- 
te, 0.1M ;S -mercaptoethanoi, 12mM Tris HCKpH 




wo 98/51791 



6 



PCT/JP98/01665 



V X y ^ ^' / \° — fli *]f V 77 h 1! ^ V > ^ n o m 5 111 1± c o V X y ^ / \° — ( c 

(3)amft?tff 

■7 ^ 0 u ^T-^ -ti - \z ^ ^mmm^"^ mi^tzm^s^n^mm y^it . i m 

mmm(Di^mmB=F(Dm'miZiS^^X^lZ<i>^\i-(!^^tlHProc. Natl. Acad. 
Sci., 92: 8560-8565. 1 9 95 ) . It ®5 'J "7 ^ ^ ^ ^ t T ^ C: C 0 
^;i^^(7)^^i$ffl-r-§)C<i:l*-e^'^j:t^c. iBIi^nfiil*. ii ^ (7) IH fla ^ ft? t/f ;£ 

liE#<i:^(Di^M<hCDrBlT?I^^IitH^=^(l BD: identical by d e c e nt ) (7) it 
^I5IBS(C)(D3«C7)^a^^^:bi±$1lIi:L.35*fllCOt^Tfi?1^f$^TC)y■-o■r 

t^mo ^y5t)^h i&^^^fzm-^ iz It \BD = 2 ttji^o mmti^^izwtzLxm 

<7)iie ^ A< ^ >r ^* -C^ L^ B# li . I B D li — a M S t" C (i T^j: 

L^o tz.^t<. m^n(D>p\fsi-t-r^xmmmiznif^iimi(Dm.Bi=?-^-ti-(r> 

:h^^^^A<;**oTL^tL(i^C(7)jl{5^(7)TP^'f>^'$i^^fflL^■CIBDM$;^S 
-r'&C<h3t)<-t:#'i)o O^y, S#(A). E#(B). M^PlBaCOcDGiScJ^rBKT) 
M AMt ± C7) I B D (7) - iJl ^ . 

( A- Bre1(DIBDiil, A - C FbI (D I B D it . B - C fsl CD I B D M ) 

'oim\i{tmMZ7FLtztn^)(r)27m^)ttii^o 
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Case 1: (na, an, an), (na, aa, aa), (aa, as, aa) 
Case 2: (aa, aa, aa), (S3, aa) 

Case 3: (aa, aa, aa), (aa, aa, aa), (aa, £5, aS), (aS, aa, a5) 
Case 4: (aa, aa, aS), (aa, aa, aa), (aa, aa, as), (aa, aa, aa) 
Case 5: (aa, aa, aa), (aa, aa, aa), (aa, aa, aa), (nS, aa, as), (aa, aa, aa), 

(aa, aa, na), (aa, aa, aa), (aa, aa, ta) 

Case G: (aa, aa, aa), (oS, aa, aa) 

Cas6 7: (aa, nd, aa), (aa, aa, aa), (aa, aa, aa), (aa, aa, aa) 

:i(Dt^. mB^f- a ^ ^ Zf mf^"^ P ^ tLX s Holmans & Clayton 

(Am. J. Hum. Genet. 57: 1221 -1232. 1 9 9 5 ) (7) St 1 |:i cfc O T Lo d M ( Lil ) 

\genolypes P/Lj-i J j-q \B(Iecled pairl P I 

iJlJ^lis ^ 1 O Case 1 (7)3ffi'-jCDLjiS$^;h.^'tLLi,. ^\2^ LiattLT^tli 

5£ 2 : Lii = r.-izo •!• 1/2 + + l/4r.2(l+I'-)^ '-J 

5£ 3 : Li2 = Ti-' + 1/2 (H]\)7,i + 1/41\= (l+r»)=zj 

it 4 : Lis = 3i'.=l'»'7,o + 1/2IM\(H 21'»r,) 2:1 1 WW (1 1 l/2P,r,)r.2 

Tp]«(7)itm-r-&c:(!:lZcfc^r,S»ai::fclt^itfe-Ta(7)LM7b<5e5li.cto 
iC 5 : / = r "" / '"^ /• 

//..I/I..!;..../),:! 
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•^l^V. Z(DLmit. Zq. Z,, Z2 ^ Zo^1/2,.Zo^ 1/2Zi. Zo + Z,+Z2 

-ti-t'mm>(Dmiii'^cDmmt^tiii3\^tzm^(DLmiL „^,,|)ii.z 0 = 0.25, 

z , =0.50. z 2 = 0.2 5 SSL s <):c?) its -So 

/)..!»,.! 11.,!^-^" 

SiJilfr^l^^ ft:*^LocHt(Maximal Load Score : M LS ) it 7 <h L "C 3it 46 «i 

5t7: MLS \i)V,-^-""^^j. 

-g) 7^)^ b . M LS = 3 . O CD ti ^ iCli , ^ Cl It^ PsH?. ± C cfc U 4; 1 O O O 
"f^'f h "7—:^ — D1 S214, D1S253, D8S556ioJ;t>'DXS1 232liML 

ttz. m^omit. ±ti4'D(D-7—i3 — ^\ilt:'^tt>fz^^(D^ — ti — U\iL\Z 

^-7 ^ ^uV■^^-(b^ — 1J—(DM\-Smt^^BmB=ft(Di^B&^S!^M(Mi^L■ 
■iz:y^=E}[.i2y)(Dmilk^^^Lfz'/'7ymx^%>c dCDlg 1 omCii^Lfccfe^l^. 
thm 1 ^fe{*l=:oLNTIi. -7>r^P-9-^^'<h^-:^ — D1 S 2 1 4 J:l>'/ * 
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S1 227feJ:t>'/"*trI*DXS 1 232(7)-7^'^SP^i(^Mi^TjfiL^1i©l^4^E 

+ -, ly (D {}.-tj:< t% tiWr }^A±[zn^-t ^T^B.^) . M 

\-i^i^^(DPCRm^Et^(Dmmit. 'tt ti fel In U 't? ^ ^ CD 1^ KIT ^5 cfc th* Jl S ® 

;K ^ hb r -5 c <h I :i J: o T . ja ^^ (7) ^ :iE ^ M L ^ IS s -e ¥ij :^ -r ^ ^ <^ -e # 

-a) o 





— DXS1001. DXS104 7. DXS1205. DX 
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1 0 



1. thmi sk-&itCO. 7-t'<7D-tl-i^^'rh"7— :b — D 1 S2 1 4^3 cfctK'/* 
(i D 1 s 2 5 3 7b< / \ 'T 'J ^' X f D N A la ^ij b ± 1 -tz > ^ ^ ; U > iii 1*3 1 

3. thXM^fe{*(7), ■7^<7n+y^'y-(\--^—ti — DXS 1001. DXS1047, 
DXSi 205. DXS1 227fc«fcr>'/*trl*DXS1 2 3 2 U ^ -C Xl" ^ 

D N A ifi 5iJ t!)^ b ± 1 > ^ ^ -'I' > iii 1^ I ^ M t- -S) 1i 14 Sn U "t? ^ ^ CD m 
ia ^5 ^ o 

4. V-r<7P-9--x'7'Ch"7 — — D1S214, D1S253, D8S556, DXS 

1001. DXS1047. DXS1205, DXS1227^ocfcl>DXS1232(D'>7^ci< 
<!:=t 1 O^^f^-l-V — <hLr1^i^#(7)^V ADNA^PCRliil'iL, C;KiE)(7)PC 

5. V<^P^^'f^-<l-^— ±1 — D 1 S2 1 4, D1S253. D8S556, DXS 
1001. DXS1047. DXS1205. DXS1227^3cfcl>'DXS1232(7)'>/d:< 

<i:tl0^3?'^'<^ — <hLTi!J$l^#CD^'yADNA$PCRli1iSL.^tLbC7)PC 

R^4^^>+^il^«<7)l^-PCRM4^<!:l:bl51-^:i<h$^f m<ht-'i)@tir*1SnU 
't? ^ 5^ (7) 1^ B S ^ S ;£o 
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